Production and functional insights into the potential regulation of three isoforms of grass carp p40 subunit in inflammation.
The p40 subunit is known as a component of Interleukin (IL)-12 and IL-23. In mammals, p40 can be secreted as a monomer or homodimer and acts independently to mediate cellular responses. Recently, three p40 paralogues were isolated and identified from grass carp and other fish species, but whether they exist independently as well as their functional consequences and significance remain unclear. In the present study, using grass carp as the model, we for the first time demonstrated the existence of natural fish p40a, p40b and p40c (gcp40a, gcp40b and gcp40c) mainly as a monomer in culture supernatant of head kidney leukocytes (HKLs). Particularly, their excessive secretion induced by various immune stimuli suggests possible involvement of free p40s in fish immune responses. To define their functions, recombinant grass carp p40a/b/c (rgcp40a, rgcp40b and rgcp40c) were prepared by Pichia pastoris expression system, and they possessed the activities to enhance the secretion of pro-inflammatory cytokines including Il-1β and tumor necrosis factor-α (Tnf-α) in grass carp HKLs. These pro-inflammatory properties of p40 isoforms prompted us to investigate their roles during the inflammatory process. In line with this, in vivo study revealed the pathogenic effect of rgcp40a on intestinal inflammation, whereas gcp40a polyclonal antibodies remarkably ameliorated Aeromonas hydrophila-induced intestinal histopathological changes. Taken together, our results uncover the biological significance of free p40s in teleost, and provide new clue for targeting fish intestinal inflammation.